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 هجلِ کویتِ تحقیقات داًشجَیی داًشگاُ علَم پضشکی سبضٍاس
  هوابرد استىشاق قابل ذرات با کمبایه راوىدگان شغلی مواجهه میزان بررسی 
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‏ٍاسد‏دط‌ؿیبّیي‏‏ؿْشػیتبى‏‏اعیشاف‏‏هضاسع‏ووجبیي‏ساًٌذگبى‏اص‏ًفش‏44تحلیلی‏-تَكیفی‏هغبلؼِ‏ایي‏دس: ّا سٍش ٍ هَاد
‏ًیشم‏.‏گشفیت‏‏كیَست‏‏‏0060HSOIN‏هتذ‏عجك‏اعشاف‏هحیظ‏ٍ‏آًْب‏تٌفؼی‏هٌغمِ‏َّای‏اص‏ثشداسی‌ًوًَِ‏ٍ‏ؿذُ‏هغبلؼِ
 ‏.ؿذ‏اػتفبدُ‏ّب‏دادُ‏آهبسی‏آًبلیض‏خْت‏‏noitalerroC‏ laitraP‏ٍ‏‏tseT-T‏ّبی‌آصهَى‏اص‏ٍ‏61‏ًؼخِ‏‏SSPS‏افضاس






































   
 هجلِ کویتِ تحقیقات داًشجَیی داًشگاُ علَم پضشکی سبضٍاس
 ي َمکاران جًادی کُریز مًاجٍُ شغلی راوىدگان کمبایه با ذرات قابل استىشاق














































































 ي َمکاران جًادی کُریز استىشاق قابل ذرات با کمبایه راوىدگان شغلی مًاجٍُ
 تحقیقات داًشجَیی داًشگاُ علَم پضشکی سبضٍاسهجلِ کویتِ 







































































   
 هجلِ کویتِ تحقیقات داًشجَیی داًشگاُ علَم پضشکی سبضٍاس
 ي َمکاران جًادی کُریز مًاجٍُ شغلی راوىدگان کمبایه با ذرات قابل استىشاق
  6931، بُار 04،  شمـــــــارٌ 22سال     
 
 
 )Co( ) ٍ دهاµ3m/g( ّای پشاکٌذگی هشبَط بِ غلظت رسات) شخص1 ذٍلج
 شاخص ّا ًوًَِ تعذاد هیاًگیي اًحشاف هعیاس حذاکثش حذاقل
 4MPغلظت رسات  44 08622 02711 00604 0032
 5.2MPغلظت رسات  44 *38951 4288 27203 5531/4
 1MPغلظت رسات  44 8974/5 3862/4 78101/7 564/4
 هحیطی 4MPغلظت رسات  44 125/8 162/5 689/8 56/4
 دها 44 82/46 4/8 73/8 81/8






















 ّا دس هقابل تفاٍت آى با حذ هجاص کشَسی) ًوَداسّای هقایسِ هیاًگیي دادُ1ًوَداس 
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 5.2MPغلظت رسات  5177/2 16112 +36/5 61021
 1MPغلظت رسات  4331/6 3412 +73/7 9853 0937 +15/4





















 5.2MPغلظت رسات  1MPغلظت رسات 
 هتغیش
 ّوبستگی p ّوبستگی p ّوبستگی p ّوبستگی p
 4MPغلظت رسات  0/649 0/100 0/629 0/100 0/233 0/820 0/785 0/100
 5.2MPغلظت رسات  ---- ---- 0/868 0/100 0/883 0/900 0/705 0/100
 1MPغلظت رسات  ---- ---- ---- ---- 0/452 0/690 0/816 0/100
 ---- ---- ---- ---- ---- ---- 0/692 0/350
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‏
 ٍ دهای َّا 1MP) سابطِ خطی بیي غلظت رسات 2ًوَداس 
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‏
 فشدی 4MPهحیطی با غلظت رسات  4MP) سابطِ خطی هیاى غلظت رسات 4ًوَداس
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‏
 جشم ّش هحذٍدُ قطشی اص رسات هعلق ) دسصذ1 شکل





















































 ي َمکاران جًادی کُریز استىشاق قابل ذرات با کمبایه راوىدگان شغلی مًاجٍُ
 تحقیقات داًشجَیی داًشگاُ علَم پضشکی سبضٍاسهجلِ کویتِ 












































































‏ثیب‏‏فیشدی‏‏هَاخْی ِ‏‏هییضاى‏‏وی ِ‏‏هَخیَد‏‏ٍضیغ‏‏ثی ِ‏‏تَخِ‏ثب
‏ثبؿیذ،‏‌هیی‏‏وـیَسی‏‏هدیبص‏‏حذ‏اص‏ثبلاتش‏ای‌رسُ‏ّبی‌آلایٌذُ
  52
   
 هجلِ کویتِ تحقیقات داًشجَیی داًشگاُ علَم پضشکی سبضٍاس
 ي َمکاران جًادی کُریز مًاجٍُ شغلی راوىدگان کمبایه با ذرات قابل استىشاق


































 .noitcelloC lacideM&htlaeH .seitinuitruppo dna smelborp ytefas mraF .MD riaH‏ -1
 .‏‏22-71:)01(63;1991‏
 larutlucirgA‏ fo noitacifitnedI .BM reknehcS ,K eeL ,JS sleumaS ,JM nesjiuhneweiN ,d-J uW‏ -2
 .airofilaC‏ ni tsuD elbaripseR dna elbalahnI ot erusopxE evitalumuC ot tnatropmI sksaT
 .‏‏6-038:)6(46;3002 .AHIA
 tsuD cinagrO .la te ,MD siweL ,B tluA ,JJ xraM ,FP rodlaW ,SP enrohT ,JG namlluK‏ -3
 .‏‏31-304:)6(95;8991 .AHIA .snraB yriaD ni kroW morf serusopxE‏
 oT erusopxE .J zciweiktuD ,G awelohC,‏‏ E kyzcarT-aksnisyrK ,J akswoktiS ,C aksrokS‏ -4
 nO stooR nairelaV fO gnissecorP gniruD nixotodnE dnA tsuD ,smsinagroorciM enrobriA‏
 .‏‏62–911:)21(5002;5002 .deM norivnE cirgA nnA .smraF‏
 eht nisnoitarepo larutlucirga morf noitcudorp tsud-elbaripseR .M regniS ,H reztinsualC‏ -5
 .‏‏48-778:)4(52;6991 .QEJ .ainrofilaC ,yellaV otnemarcaS‏
 noitisopmoc‏ ,ezis elcitrap fo elor :sisorelcsorehta dna rettam etalucitraP .EA leN ,AJ ojuarA‏ -6
 .‏‏1:)1(6;9002 .ygolocixot erbif dna elcitraP .sserts evitadixo dna
 etalucitrap‏ enrobria fo tcapmi htlaeh namuh eht no weiver A .S ribaK ,E ribaK ,H-K miK‏ -7
 .‏‏34-631:47;5102 .tnI norivnE .rettam
 26 
 
ٍُجاًم یلغش ناگدىوار هیابمک اب تارذ لباق قاشىتسا زیرُک یداًج ناراکمَ ي 
 ِتیوک ِلجهساٍضبس یکشضپ مَلع ُاگشًاد ییَجشًاد تاقیقحت 
     لاس22 ٌراـــــــمش  ،40 راُب ،1396  
 
8- ‏Gao J, Jian Y, Cao C, Chen L, Zhang X. Indoor emission, dispersion and exposure of ‏total 
particle-bound polycyclic aromatic hydrocarbons during cooking. Atm Environ. 
‏2015;120(2015):191-9‏‏. 
9- ‏Kandlikar M, Ramachandran G, Maynard A, Murdock B. Health risk assessment for 
‏nanoparticles: A case for using expert judgment. Nanoparticles and Occupational Health. 
‏2006;2007(9):137-56‏‏. 
10- ‏Slagley JM. A Study of the Response of Two Aerosol Photometers When Assessing ‏Organic 
and Inorganic Dust Concentrations Relative to Standard Gravimetric Methods. DTIC 
‏Document; 2000‏‏. 
11- ‏Gunier RB, Ward MH, Airola M, Bell EM, Colt J, Nishioka M, et al. Determinants of 
‏agricultural pesticide concentrations in carpet dust. Environmental health perspectives. 
‏2011;119(7):970‏‏. 
12- ‏Brown MA. NIOH and NIOSH basis for Occupational Health standard: Grain Dust ‏Health 
Hazard of Storing, Handling and Shipping Grain. NIOHS, Sweden: NIOSH; 1988. p. 1-‏64‏‏. 
13- ‏CHAN M, YEUNG DAE, Kennedy SM. The Impact of Grain Dust on Respiratory ‏Health1-
3. Am Rev Respir Dis. 1992;145:476-87‏‏. 
14- ‏Nieuwenhuijsen MJ, Kruize H, Schenker MB. Exposure to dust and its particle size 
‏distribution in California agriculture. AIHA. 1998;59(1):34-8‏‏. 
15- ‏Mobed K, Gold EB, Schenker MB. Occupational health problems among migrant and 
‏seasonal farm workers. WJM. 1992;157(3):367‏‏. 
16- ‏Bünger J, Westphal G, Mönnich A, Hinnendahl B, Hallier E, Müller M. Cytotoxicity ‏of 
occupationally and environmentally relevant mycotoxins. Toxicology. 2004;202(3):199-‏211‏‏. 
17- ‏Pacyna JM, Pacyna EG ‏‏.An assessment of global and regional emissions of trace ‏metals to 
the atmosphere from anthropogenic sources worldwide. Environmental Reviews. 
‏2001;9(4):269-98‏‏. 
18- ‏Zheng N, Liu J, Wang Q, Liang Z. Health risk assessment of heavy metal exposure to 
‏streetdust in the zinc smelting district, Northeast of China. Science of the Total Environment. 
‏2010;408(4):726-33‏‏. 
19- ‏Kirkhorn SR, Schenker MB. Current Health Effects of Agricultural Work: Respiratory 
‏Disease, Cancer, Reproductive Effects, Musculoskeletal Injuries, and Pesticide–Related 
‏Illnesses. JASH. 2002;8(2):199‏‏. 
20- ‏Clere F. Particulate not otherwise regulated, respirable (NIOSH 0600). NIOSH Manual ‏of 
Analytical Methods (NMAM), Department of Health and Human Services ‏‏,Cincinnati. ‏1994‏‏. 
21- ‏Spankie S, Cherrie JW. Exposure to grain dust in Great Britain. Ann OH. ‏2011:mer084‏‏. 
22- ‏Kim D, Gautam M, Gera D. Parametric studies on the formation of diesel particulate ‏matter 
via nucleation and coagulation modes. JAS. 2002;33(12):1609-21‏‏. 
23- ‏Chithra V, Nagendra SS. Indoor air quality investigations in a naturally ventilated ‏school 





Journal of Student Research Committee  
Sabzevar University of Medical Sciences 
Beyhagh; Volume 22, Issue 40 
spring 2017, pp 16-27 
Evaluation of Occupational Exposure to Respirable Dust in 
Combine Drivers 
Ismail Javadi Kahriz1*, Mohsen Gorgani2 , Jafar Jalilian3 
1. ‎ MSc. Student of Occupational Health and Safety, Mazandaran University of Medical Science, Sari, 
Iran ‎. 
2. ‎ MSc. Student of Occupational Health and Safety, Mazandaran University of Medical Science, Sari, 
Iran.‎ 
3. MSc of Toxicology and pharmacology, Department of Pharmacy, Mazandaran University of Medical 
Science, ‎Sari, Iran.‎ 
 
 
Corresponding Author: Ismail Javadi Kahriz‎ ‎, MSc. Student of Occupational Health and Safety, 
Mazandaran University of Medical Science, Sari, ‎Iran‎ (E-mail: e.j.kahriz@gmail.com‎) 
)Received: April 23, 2017   Accepted: June 10, 2017) 
Background and Aims: Agricultural workers are expose to various hazardous particles. Tractor and 
Combine drivers’ ‎exposure to particulate matters causes vast types of diseases. This study aimed  to 
evaluate combine ‎driver’s exposure to respirable dust.‎ 
Materials and Methods: In this descriptive-analytical study, 44 Combine drivers in Shahindej city 
and its surrounding ‎agricultural fields, were included. The air sampling from breathing zone of drivers 
was taken ‎applying NIOSH0600 method. statistical analysis was performed using SPSS16 with t-test 
and ‎Partial Correlation.‎ 
Results: The mean concentration of personal and environmental PM4 was 22680 and 
521.8 ‎‌µ‌g/m3 ‎respectively. PM4 level in non-cabin combines was 63% higher than cabined machines, 
which was ‎63.5% and 37.7% for PM2.5 and PM1 respectively. Significant relations were found 
between PM4, ‎PM2.5 and PM1 with each other. High correlation was exists between temperature and 
mentioned ‎PMs.‎ 
Conclusion: Drivers’ exposure to particulate matter was higher than permissible exposure limits and 
required ‎improvement. As a controlling method, upgrading of machine cabins and implementation 
of ‎ventilation system could be suggested. It’s suggested that the future researchers adjust 
their ‎objectives to chemical characterizing of PMs and evaluation of biomarkers of particulate matter 
in ‎exposed workers’ blood and urine samples.‎ 
Keywords:‏Respirable Dust, Combine Driver, Occupational Exposure, Agriculture Dust.‎ 
 
 
‏
